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~p report cites results of a technical investigation as to the dam t s ade~quftey. The inspection and evaluation of the darn I as prescribed by the
National 1~ m Inspection Act , Public Law ~~~~~~~~ The technical investigation
Includes visual inspection , review of availahi.e design and construction records
and preliminary structural and hydraulic and hy-dro~.ogic calcui.ations , as
applicable . An assessment of the dtun s general condition is included , tn ~..he
report . -
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DEPARTMENT OF THE ARMY
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P . t .  V R ( Y t U TQ

NAP EN-i)

Honorable Brendan T. Byrne
Governor of New Jersey ~
Trenton , New Jersey 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection fleport for Crystal Lake Dais in Bergen
County, New Jersey which has been prepared under authorization of t~e
Dan Inspection Act, Public Law 92—36?. A brief assessment of the da&s
condition is given on the first two pages of the report.

Based on visual inspection , avaiLable records, calculations and past
operational performance , Crystal Lake Darn is judged to be in poor condition .
To insure adequacy of the structure, the following actions , as a minimum ,
are reco~~ended :

a. Engineering investigations and studies to determine the engineer~.;~g
properties and structural stability of the darn and spiliway should be
completed within nine months from the date of approval of this report.

1.~ 
Remedial measures found necessary as a result of these investigations
and studies should be initiated within calendar year 1979 .

b. The followi ng remedial actions should be initiated wi thin six months
from the data of approval of this report and should be completed within three
months thereafter ;

(1.) The extensive undermining of th. right drop apron foundation
should be corrected by suitable methods such as grouting.

(2) The cracked and tilted left hat-dwell at the 36—inch pipe drain
should be repaired before its failure obstruct. or d~~ages the outlet gate .

(3) Structural cracking in the spiliway structure should be
repaired and the open joint between the spiliway channel and the drop apron
sealed .

(4) The grouted rip—rap slope protection and channel invert should
be repaired to prevent excessive erosion.

)
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Honorable Brendan T. Byrn e

(5) Install a trash rack in front of the 36—inch outlet  drain to
prevent the gate valve from becoming inoperative.

(6) Install a cable across the spiliway to preven t boaters from
being swept across the spillway onto the drop apron .

c. Within 18 months from the date of approval of the repor t provide
additional spillway capacity and /or a saddle dike to protect properties on
the southwest shore of the lake .

d.  Develop and implement a periodic inspectioa program and maintenance
manual within one ye ar from the date of approval of this report .

e. The hazard potential classification for this dam should be revised
from “high” to “low” as a result of field investigation of the dam ’s
downstream area .

A copy of the report is being furnished to Mr. Dirk C. Hofma n , New
Jersey Department of Environmental Protection , the designated State
Office contact for this pro gram . Within f ive days of the date of this) letter , a copy will also be sent to Congressmen And rew Maguire of the
Seventh District.  Under the provisions of the Freedom of Information
Act , the inspection report will be subJect to release by thi8 office,
upon request , thirty days after the date of this let ter .

Add itional copies of this report may be obtained fran the National
Technical Information Services (NTIS) , Springfield , Virginia , 22161
a~. a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available.

An important aspect of the Darn Safety Program will be the implementation
of the reconinendations made as a result of the inspection . We accordingly
request that we be advised of proposed actions taken by the State to
implement our recorinendations.

Sincerely yours ,

v~~
-3i

~~ ~~~~~~~~~~~~~~~
1 m c i  HARR~ V . DUTCHYSHYN / /
As stated Colonel , Corps of Engineet’s V

District Engineer

Cy turn :

) Mr. I)irk C. Pofman, P.E.
Department of Environmental Protection 
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LEVLL~PHASE 1 REPO RT
NAT I ONAL DM1 SAFE TY L’ROGRM

ASSESSMENT OF C~ NERA L CONDITIONS

Wane ot~ Dam : Crystal Lakt~ D.*m
New Jersey

Count y :  Bergen
U.S.I~.S. Quad Sheet : Ramsey

6 
N I

Coo Lt t fli t es : Lat 41 02’ .0” , Long. 74 ’ 1 ~ 
‘ lt ’

S t r e a m : O f f  the Ramapi) Rive r
f t ,tc ot inspect ton: 30 hay 19$

the dais, sptll way ts in poor condition , as d.fiusd it~ Append1~x C.
it can pass the 50—year flood , but is inadequate to pass the tOO—yea r
flood . The foundation of the downstreaa apron has been extensively
undermtned . which incre ases the poss~bitity of s t ru c tura l  f a i l u r e  of the
apron . One apiliway channe L wall has several cracks , and the ups t re am
headwaU at the outlet dratu t s  badly cracked and t t l t e d .

Failure of the dam will not create a si~ n~fieaut hasard potential as tha dam
is situated in a straight channel leading directly to the Raisapo River .

V ap p r o x i m a t e l y  120 feet away .

It it t s  recoonended that.:

1 .  the wideri a ining he h a l t e d  and ~o i r t  ted ~iooii.

the lett headi~aU be t ep laced  suoti bafora t: bieski o~f cot ~~sta1v ao~Iob s t ru~ t s  or damages the outlet gate .

L the stru ctur al cra~’k tng  tn th~ spil iwa y s t i u c t u i r  tie tepatr ett in the
flear tuturs .

4. F u r t h e r  investigatton and studtes be conJucted t o  deteristue the

~t rui-tttra l stabtitty of the dam and to delineate additional corrective
measures as necessary .
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Based on visual inspection , available records , calculations and past operational
pe rformance , Cry stal  Lake Dam is J ud ged to he in poor condi t ion . T u e  dam ’ s
sp i l i w ay  is considered inadequate as it will not pass the 100—year f lood . To
insure ade qu acy of the structure , the fo l lowing  act ions , a. a m1 n lmi~~, are
reco ended ;

a. Engineering investigations and studies to determine the  engineering
— properties and structura l stability of the dam and spillwav should be

corli le.tcd within nine months from the date of approval of this report .
Re med ia l  measur e’s fou nd necessary as a result of these i n v est i ga t i o n s  and
st udies should be i n it i a t ed  w i t h i n  caleni 1ar year 1919 .

I’ . The f o l l o w i n g  remedial  act ions should  he in i t i a t ed  wi th in  s ix month s
‘in the  dat e  of approva l of t h i s  rt ’port and shou ld  he completed within thr~-e

mot~ths thc r e a f t er ;
(1) The extensive u n d e r m i n i n g ,  of the r i gh t  d rop  apron t oun d a t l on

~h~ uld he corrected by suitable meth od s au ch as gr ot i t i ng .

( 2 )  The cracked and tilted left hardwafl at the 3e’—inch pipe drain
should be repaired before its failure obstructs or damages the’ out let gate.

(3) Struc t ural cracking in the spiliway struc ture should be
repaired and the open j o int  be tween the s p i l lw a v  channe l and the drop apron
sealed .

$
(4)  The g routeci r i p — r a p  slope p r o t e c t i o n  and ct taI I t Io I  invt~rt sh ould

he repaired to prevent excessive erosion.

(5) I n s t a l l  .i t rash rack in front of the 3f~— fnch outl et d r a i n  t o
r r cv e n t  t h e  ga te  va lve  f r o m  becoming In o p e r a tiv e .

(6) Install a cable across the sptllwav to prevent l’oatcrs from
hctng swept across the apiliway t~n t o  the drop apron.

c. Within 18 months t i-om the date of approval of the report provide
addi t ional  s p i l l w a v cap aci ty  and /or a saddle d i k e  to prote ‘r properties on
the  southwest shore ot the lak e .

J .  Dev elop and Imp lem ent  a per i od ic  .inspe ’ct Ion pr ogr am .~nd m.~tnt en ~,nt ’e
mauu .i l w i t h i n one year  f rom the d a t e  of a~’r rova1 of t h i s  r ep or t .

e. The’ hazard potential c h u t s i f i c a t i o n  for  t h i s  dam ~;hou l ,I be rcv I s I ’iI
f r o m  “high ” to ‘ low ’ as a re su l t  of f i e l d  in v e s t i g a t ion of the dam ’s
d c’i,n stre an i area.

I I  , 1

APPROVED ~~~~~ .
~~~~~~~ ~ (.. ~HARRY V. DL7CHYSHYN /. Co lonel , 9ór pa of F .nglne er s

Disti lc’ t itnglneer
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1.0 PROJECT INFORMAtION

1 . 1 GENE RA L

1. 1 . 1 Authority: Public Law 92-3b~
’, 8 August l9’~2, authorized the

Secretary of the Army , through the U . S .  Corps ot Engineers to init ia t e a
nationa l program of safety inspections of non -Federa l  Jams th rough ou t  t h e
United States . Gilbert Associates , inc . has entered in t o  a contract No.
DACW61-78-C-O114 w i t h  the Philadelphia Office of the U.S. Corps of
Engineers to inspect th i s  dam , G i l b e r t  Work Order  0b-~~2..’~-O00 .

• 1.2 Purpose ot in~p,~ytiou : The purpose is to conduct a Ph ase I
inspection according to the Recom uL de1 s f o r the S~itet ’

,~pection of Dams (Referenc~~7Yand contract requirements between ~ i l b e r t
Associates , Inc . and the U.S. Army Corps of Engineers. The objectives are
to expeditiously identity whether the dam poses an immed iate threat t~’
human life and property and to recommend future studies aud , or any obv ious
remedial actions that may be indicated by this inspection .

I . 2 PROJECT DESCRIPTION

1.2.1 Dam and Appurtenances: Crystal Lake Dam is a reinforced concrete
structure , and consists of a 41— foot wide , ~.4- toot long spillwav channe l
with 3—foot high walls , ending in a S-foot deep drop apron with sloping
walls. The maximum height of the structure above the stream bed is
9.5 feet. A 3-foot gated outlet drain is incorporated in the structure .

1.2.2 Location: Crystal Lake Dam is located 1 ,700 t t  west ot New
Jersey Route 202 in the Borough of Oakland , N.J., an d straddles the t o r mer
channel of A lleman’ s Brook , 120 feet east of the Ranapo River isee Figure
i’u.

1.2.3 Size Classifi cation: the dam is cla ssit ted as a small structure
because of its impoundment ~,approximatel v ..OO acre—feet~ accord ing t -.~
Section 2. 1.1 of Reference 7.

1.2.4 Hazard Classification: The dam is located at the lowest part ot
the Ramapo Mountain Lakes Development and has been classified in Reference
6 in the high hazard category . However , according to the hazard potential
classification requirements of Section 2.1.2 of Reference 7 , it can he
changed to the ~ow hazard ca tegory because, although the dam is located
within an urban area with houses on both sides of the spili way and at  the

-1-
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same level , Sc t I oods t ha ~‘v ci  op he darn t 1 ow di cc t lv ~to~ it a ~ .i

chaitue 1 . ap p ro ~ ima t e lv  120 t cc t I on~ • t n t  o t lit’ Rainapo Rivet - os s o
i t t e o appre ciab le t’~ t c l o s s  is ant ic t pat ed t t oni ~iich  an ovc  t opp t

1.2. Owner shir : the ~iatu is owned by the Ramapo M ount .i in Lake Count  i v
Club . The address is i..S Hiawatha B l v d . ,  Oakland . N.J. 0 ‘~)ft~•

Pur~ose ot Dam: the Crystal Lake Dam was bu ilt as part ot a take
front development to impound water to a m ax imum depth  of i5 t e e t .  The lake
leve l is contro lled by the ungated channel sp iliwa y which torms the v isi bl e
part ot the dam . A gated out let drain is part of the St r u c t u r e . and is
used to tower t he 1.1 ke d u r i n g  p er t  ~tt s o t he .t v y r a in t a 11

.2. Des t~ n ~ind Const  ruct ton Hi St OFV : to d at e  n o design data h ave
been located • Acc ordin~ to tnformat iou supp I ted by the Borough t~ui~ I
for Oakland , New Jersey , the developers of the lake t rout propert tes
Nationa l House and Farms Assoc t a t  ton , In c .  , 2~ O W. ..ist St reet , New York ,
New York , t tied p lans wi th the Bergen Coun t y  Clerk’s O tt ice on June ~
under tile mark no. ~~ 1 . Approval for the pro l ect was received later that
year. Neithe r the present owuer ot the lake , Ramapo Mountain Lakes Count iv
Cl ub, nor the New Jersey Dep art  ment ot ~ t iv ronment al Protect ton have an
data regarding the dam-spi llwav .

A Mr. ~oIf , Office Manager tot Nationa l House and Fa rms Associat ion ,
Y7 7th Avenue , New York , New York , was contacted about Crystal Lake Dam
and he stated that all, files had been disposed ot t , hut that the dam was
approved by the New Jersey Water Resources Board.

1.2.8 Normal Oj~er a t t o n a I  Pr~cedurrs: there is no operat tona l proc e du r e
t o t  t h i s  dam , except that the 3~ — inch gate is opened d u r in g  p er iod s  ot
heavy rainfall.

PERTINENT l)AFA

I . .  I Draina&t’ Are.i: .., i0O .ic.  ( t . ~~S s~ . mi

Dts ct i a i-~ e a t the D a m S i t c :  At the time ¼’t inspecti on the water
was flowing over the spiliway it a depth ot  one inch. it was not possible
to observe any discharge from the til l beneath the concret~ slab.

1.3.3 Elevation: (Feet above MSL~ have been estima t ed trom I~.S.L S.
Quadrangle.

Top Spi I iwav W all .Ipp roxtmat c iv  22$
S p t i l w a v  C r e s t :  . *p p r o x i m a t e lv  _‘.~

‘
~
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Streambed at C en t e r l in e  o t  Dam (at edge ot drop .ipron t ap p r o x i m a t e l y  2l~
Str eamhed at C e n t e r l i n e  of Dam u, 30 f t  away t roin edge ot drop apron ) 215

1 .3. -. Reservoir: Length of max. iool - approximatel y 2,000 feet

1.3.5  Storage: (Acre f ee t)  approximatel y -.00

Reservoir Surface (Acres )  - 2b Acres

1 . 3 . 7  Dam: Type - Concrete s p i liw a y , s t r a i g h t  drop type .

Length: -.~. f eet
He i ght :  Approximate ly  9 .5 - fee t  above o r i g i n a l groun d
Width :  (At spi l .lwav el ev . )  -.1 feet
Side Slopes : None
tmpervious Core: None
Cu t - Of t :  None
Grout Curtain: None

4 -3- 
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2.0 ENGINEERING DA tA

2. 1 DESIGN

Neither plan , prof ile , nor maximum section through the dam is available
f rom e i ther  the owner or the New Jersey Depar tment  ot  Env i ronmental
Pro tec t ion .  Without ,  any da ta , th i s  review of the dam must he made
p r i m a r i l y  on the bas i s  of the visua l inspection.

2.2 CONSTRUCTION

N e i t h e r cont rac t  dr awings , s p e c i f i c a t i o n s , nor  r ecord d r a w i n g s  are
available for this structure .

2.3 OPERATION

At the t ime of the inspection the 3b-iuch slide gate was closed. The
Borough of Oakland Main tenance  Depar tment  opera tes  the 3b - inch  gate  v a l v e
at times of heavy rainfall; the drain was stuck in the open position in the
winte r  of 1978 when a piece of wood became lod ged in i t .  The drain may
also he used to lower the lake level; it is estimated that the lake level
can he drawn down 5-6 f e e t .

EVALUATION

A. Ava ilability : There is no available informat ion on
foundation explora tion or design analysis. Materiil for the dam

- conceivably came from the lake area. For an accurate evaluation basic
information on the subsurface and the foundations of the ibm is required .

b. Adequacy : Cannot be judged considering u n a v a i l a b i l i t y  ot
record drawings.

c. Valid ity: Canno t he judged considering u n a v a i l . i h i l i t v  of
record drawings . A sketch  of the c o n c r e t e  s t r u c t u r e  bas ed on field
measurements is shown in Figure 3. Appendix C shows photographic details
of several portions of the s t ruc ture  described and evaluated wi th in  this
report .
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3.0 VISUAL INSPECTION

3.1 FINDINGS

The dam is a reinforced concrete spiliway with a vert ical  drop at the end
of the spiliway section. The properties ad joining the spil iway channel are
heavily shrubbed and contain mature trees . The only slope visible is the
grouted riprap approach apron. The side slopes of the outlet channel to
the Ramapo River originally may have been about 1.5 horizontal to 1 vertical
but are now steeper than I horizontal to I vertica l , because nearly al l  of
the grouted r iprap slope protection along the r ig ht side has been lost;  the
left side is in fair condition. Erosion at the edge of the drop apron has
gouged a 42—inch depression deep in the streambed ; 30 feet downstream the
debris is deposited to above the water sur face .  The right drop apron
foundation has undergone extensive undermining and a 2—inch gap has
opened up on the lowe r right spiliway slab and drop apron wal l .  The lef t
spillway channel wall , as well as the slab , is cracked in several p laces .
Surficial . cracking with efflorescence is visible in both wal ls .  The left
upstream headwalls over the 36—inch outlet pipe is cracked and tilted
towards the lake . There is no physical ba r r ie r  such as a cable across the
spi llway to prevent boaters from being swept across the spiliway cres t onto
the drop apron.

3.2 ELEVATION

The spillway still functions in the present condition. The
foundation material beneath the concrete slab cannot be evaluated . The
undermined areas should be filled in soon to prevent collapse of the drop
apron ; all structura l cracks should be repaired and the joint between the
spillway channel and the drop apron sealed . Larger riprap should be placed
inunediately below the edge of the vertical drop apron and the grouted
riprap slopes reconstructed to prevent excessive erosion. If overtopping
does result, structural failure due to erosion of the soils around and
downstream of the structure would be possible. The tilted headwal]. should
be replaced before it falls and damages the slide gate.

3.3 ATTENDEES

Gilbert Associates, Inc.

Rudolph J. Wahanik
Fine T. Rsu
Rudi P. Visser

—5—
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‘ .0 OPERAT tONAL PROCEDURES

4.1 PROCEDURES

The water  level in Crystal Lake is controlled by the crest ot the spiltwa y
channel. Peak flows from Al leinan ’ s Brook will ra ise the water level
approximately 3 feet causing flooding of the low lake front properties .
There is no documented operational procedure for Crystal Lake Dam
available . The Borough of Oakland operates the 3o-inch gate valve in time
of heavy rains to keep the water level from flooding lake front properties .
At the time of the inspection the gate was closed .

4.2 ~1AINTENANCE OF DAM

There has evidently been no maintenance performed on this dam for a tong
time . The spiltway channel and drop apron are in poor condi t ion  (see
Append ix G) and need a considerable amount of remedial work , as does the
cracked and tilted headwall at the 3t~-inch pipe .

4.3 EVALUATION

The remedial work as outlined should be implemented as soon as possible and
in accordance with the reconxnendations of Section 7.0.

Iiiis.. ~~. — .,a ,. . - - .
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S . 0 HYDRAUL I C / HYDRO LOG 1 C DES 1 GN
5. 1 EVALUATION OF FEATU RE S

The only hydraulic feature at this structure is a gate valve on a 3 b — i u c h
outlet drain used to lower the lake level.

The maximum sp i l iway  capaci ty  of the dam was es t imated  at  about b25 cts
wi th  3 feet of water  pass ing  ove r the crest  of the s p i l i w ay .

From the evaluation presented in Appendix D,the Crystal Lake spiliw ay is
able to pass only the SO—year flood of b3~4 cts . This dam has a low hazard
poten t ia l  and its spiliway capacity is considered to he adequate to pass
the 50-year flood , hut inadequate to pass the 100-year or larger flood .

5.2 RESERVOIR DRAWDOWN

There are no volume curves for  the reservoir in existance  and the U.S.G.S.
Quadrangle (Reference 3)  does not provide enough in fo rma t ion  to ca lcu la te
them . To ca lcu la te  the t ime required to drawdo wn 312 a c r e — f t  f rom the
Crysta l  Lake from elevation 225 ft to 215 ft plus the i n t l o w  c o n t r ib u t i on
of 13 cfs  from the d r a in a g e  area , t t  was assumed t h a t  the reservoir  vo hune
va r i e s  w i t h  the t h i r d  power of the depth and that  the S~..—f t long , 3b— tnch
diameter reinforced concrete dra in  p ipe  had a Manning ’ s “n ” 0 .0 18.  The
drawdowu times when the reservoir  volume is evacuated through the pipe are :

Water Elevation Reservoir Storage Total Drawdown
Feet Acre- fee t  Time-Hours

225 3 12 0
221 ‘12 28.81
217  12
213 0 4b .3l

4
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DAN STABILITY

6 .1  EVALUATION OF STRUCTURAL STABiLITY

Visual Observations: The extensive undermining of the downstream
vertical concre te drop apron , s t ructura l cracking ot the s p i l iw a y channel
wal ls , and the unknown foundation material on which the spillway rests
warrant further in-depth studies and investigations in order to analyze the
stability of the dam and spiliway .

The dam and its impoundment are located in the floodplain of the Ramapo
River. There is no rock exposure in the vicinity of the dam site. The
surficial materia ls consist of sandy silt and silty sand with variable amounts
of gravel as exposed along the river banks . Its geological location is
shown on the geologic map, Append ix F.

The banks of the discharge channe l , where the grouted riprap slope
protec tion has been lost, shows the in-situ soil to be a brown silty fine
sand to fine sandy silt. Presumably this material has been used to build
the darn in the former streambed .

b . 1 . 2  Design and Construct ion Data: Not Ava i lab le

6 .1 .3  Operating Records: Not Available

6.l~4 Post—Construction Changes: It is not known if any post—
construct-ion changes were made.

6. l .5~ Seismic S t ab i l i t y:  The dam is located w i t h i n  or in the v i c in i t y
of the Ramapo Fault Zone. The Ramapo Fault is the major structural element
in this reg ion, which separa tes the Precambrian Highlands  from the Tr i a s s ic
Lowlands .

According to a news report dated July 4, 1978 in the “Philade lphia
Inquirer ,” an earthquake with measured intensity of 2.5 to 3.0 on the
Richter  scale occurred on June 30, 1978. The quake was the largest of
nearly 20 tremors along the Ramapo Fault in the last severa l years . A 1 ’) 7b
quake measured 2.6.

Based on the above geological and earthquake data , some concerns have
arisen with regard to the long term dynamic stability of the dam , although
the dam is located within Zone 1 on the Algermissen’s Risk Map (1969 edition).
Static stability of the dam cannot be analyzed now due to lack of engineering
data including foundation information . Therefore , it is recoumiendeti that
the structura l stability of this dam should be analyzed in the near future
with a seismic coefficient of 0.05, when requ i red subsurfac e tnfonn.it ion
and substructure data become available.

-8-
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7 .0 ASSESSMENT ! REMEI) [Al. MEAStIRES

The assessment and remedial  measur e s  con ta ined  h er e in  ar e  based on the
provisions of Appen dix  G , Cond i t i ons .

7 .  1 DAM ASSESSMENT

7. 1 .1 Safety: On the basis of the visua l field inspection , the
spillway which forms the dam on Crystal Lake has undergone extensive
undermining , which with tine might cause the structure to fail ; however ,
this failure should not create a signiticant hazard potential . No conditions
have been found to indicate tha t an imminent hazard exists. The s p i l l w a v
cannot pass floods with a recurrence interval ot more th ai t  SO ye ars  w i t h o u t
flooding adjacent properties. Most of this tloodiu g would occur even if
the dam did not exist (Appendix D).

The f o l l o w i n g  cond i t i ons  should be cons idered:

a. Flooding of adjacent properties is expected to continue with the
present sp i l lway .

b. The flooding will continue to erode the banks downstream ot the
dam/ sp i l lway causing increasing loss of slope protection (particularly
along the right side).

c. Erosion of the foundation materials of the spiliway drop apron will
continue even without any flooding conditions , causing the eventua l
failure of this section of the spiliway .

d. The cracked and tilted head wall at the 3b-incti pipe might eventuall y
drop into the lake w i t h  the p o s s i b i l i ty  o t  damage to  the 3t’-inch
outlet drain.

1.2  Need f o r  F u r t h e r S t u d i e s :  Design , const ruct ton and ~ubsur t .t~~t’

da ta  needed for  a s sess ing  the s a f e t y  ot the dam a re  not ava ilab le , the
f o l l o w i n g  i nves t iga t ion , st udies and a n a l y s t s  .ire rec ommen ded:

a. A detailed survey as to the ex ten t  of the  und erm tue ~l a rea and damage
to the concrete w a l l s .

h. A determination of essential dimensions and qua l~.ties ot  the
substructure through subsur face  i n v e s t ig a t i o n s .

ci

-‘1-
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c. A determination of foundation conditions of the dam through subsurface
investigations and laboratory testing .

d. Performance of structural stability analyses.

7.2 RECONMENDATIONS,’L~EMED IAL MEASURE S

The following measures are recommended because of the aforesaid concerns :

a. The undermined area should be grouted soon.

b. A key wall should be constructed soon along the edge of the drop
apron.

c. The cracked and tilted headwall should be reconstructed in the near
future.

d. The cracked spillway works should be repaired in the near future .

e. The grouted slope protection and channel invert should be repaired in
the future .

f. Classification and determination of the engineering properties of the
spiliway foundation materials should be made in the future through
subsurface investigations and laboratory testing for stability
analysis.

g. The installation of a trash rack in front of the 36-inch outlet drain
to prevent the gate valve from becoming inoperative.

h. The installation of a cable across the spiliway to prevent boaters
from being swept across the spilivay .

-10-
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CHECK LIST
- HYDROLOGIC AND HYDRAULIC DATA

ENGINEE RING DATA

DRAINAGE AREA CHARACTERISTICS : 2600 Acres

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY) : 225 .00 feet

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): Not Available

ELEVATION MAXIMUM SPILLWAY DESIGN FLOOD SURCHARGE : 228.00 feet

ELEVATION TOP DAM : Not known , approximately 228 feet

CREST :

a. Elevation: approximately 225 (Estimated from U.S.G.S. Quadrangle)

b. Type: Ungated spiliway
c. Width: 40.8 feet
d. Length: 44 feet
e. Location Spillover: at entrance
f. Number and Type of Gates: None

OUTLET WORKS:

a. Type: Slide gate on 36—inch reinforced concrete pipe 54 feet long

b. Location: Along left wall
c. Entrance inverts: 213 feet
d. Exit inverts: 213 feet
e- Emergency drawdown facilities: the 36—inch pipe described above

HYDROMETEOROLOGICAL GAGES: None

MAXIMUM NON- DAI’.IAGING DISCHARGE: 625 cfs
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APPENDIX D

Reservoir Hydrology ~nd D,-awdown

RESERVOIR HYDROLOGY

The hydrologic analysis presented in this appendix and in the report
pertains to present hydrologic conditions and does not consider future
changes produced by uncertain conditions such as urbanizatic’n, forest fires
or other modifications within the watershed .

Available Plans

There are no plans of the Crystal Lake Spillway and Dam , or hydraulic or
hydrologic data available either from the present owner, Ramapo Mountain
Lakes County Club , or the New Jersey Department of Environmental Protection
(DEP).

Therefore, the dimensions obtained during the visual inspection were used
to determine the appropr iate discharge coeff icients in computing the
discharge capacity of the spillway .

Major Floods

Information concerning major floods or peak discharges at the dam site were
not available . Property owners along the West Lake Shore, ismiediately
north of the dam/spillway , do suffer some flooding of their properties when
the lake level has risen to 3.0 above the spillway crest.

The abutments on either side of the spiliway walls are in good shape and
display no signs of erosion along the walls.

The drainage area of Crystal Lake Dam is 4300 acres.

The maximum capacity of the existing spillway is 630 cfs and the lake is
separated from the Ramopo River by a narrow strip of land , approximately
1000 ft long by 200 feet wide forming a natural ear th dike at elevation
approximately 228 feet.
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Because the dam has been classifi ed ~is a low hazard potenti al under the
requirements of Table 3 of Reference 7, the sp i l i w a y  c a p a c it y  w i l l  be
reviewed agains t floods wi th  a re turn  period ot 50 and 100 years .  The
floods were evaluated using a Regiona l Study for the Upper Delawa re River
Basin (Reference 4) and the Special Report 38 (Reference 5) .  The magni tude
of the resultant floods is:

50 Yea r Flood 100 Year Flood
Method Used cfs cfs

Regional Stud y 634 758

Report 38 468 580

For eva lua t ion  purposes , the 634 cfs  f lood w i t h  a 50—year recurrence
interval that was calculated in accordance w i t h  the method described in
Reference 4 is considered to be an appropriate design flood for this type
of structure . Notice that the 50—year flood resulting from this method is
larger than the 100—year flood evaluated with the method of Reference S.
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CONTACT LINE
FAULT L I N E  - -

1 . TUE P R ECAMR RJAN MA P UN ITS RE PRESENT GENERALIZE D
GROUPINGS OF ROCK TYPES BASED MAINLY ON MINERAL
COMPOSITION THERE IS MUCH LOCAL VARIATION IN
THE MINERAL COMPO SITION.

2. THE CONTACT LINES AND FA ULT LINE SHOWN ON THE
DRA W I NG ARE DASHED WHERE INFERRE D

(
SOURCE
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APPENDIX G

COND III ON S

This report is based on a visua l inspection of the dam , a review of
available engineering data , and a hydrologic analysis performed during Phase
I investigation as set forth in the Recommended Guidelines for Safety
Inspection of Dams, as modified by the contract between the U.S. Corps of
Engineers and Gilbert Associates , Inc ., Contract No. DACW61-78-C-0114.

The foregoing review , inspection , and analysis are by their nature limited
in scope . It is possible that hazardous conditions exist and that
conditions exist which with time might develop into safety hazards and that
these conditions are not detectable by means of the aforesaid review ,
inspection , and analysis. Accordingly Gilbert Associates , Inc . cannot and
does not warrant or represent that conditions which are  hazardous  do not
exist , or that conditions do not exist which with time might develop into
safety hazards.

As required by the Corps of Engineers , the ter ms “good” ; “fair ” , “poor ” ,
“condition ” have been used in this report to characterize the information
obta ined from the afores aid review , inspec tion, and analysis. The
def initions of these terms as used are~

“good condition” - minor studies or remedial measures are required .

“fair condition” — sizeabl. e studies or remedial  measures are  requi red
due to the deficiencies which could be hazardous
depending on conditions . Immediate attention is
required -

• “poor condition” - major  s tudies or remedia l  measures  at - c requi red  due
to deficiencies which coul.d be hazardous depending
on conditions . Immediate studies or corrective
action is requ ired.
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